INTRODUCTION
The 3) Near its maximum, the multiplication gain is a sensitive function of f+, but is relatively insensitive to~~, provided that Vn is large (above 3 V in the present case); when VD becomes smaller, the gain drops. This behavior is to be expected on the basis of the FET drain characteristics; the drain current is independent of VD when VD is large, and drops to lower values when VD is small.
4) The power gain of the frequency doubler increases with increasing input power level at small values of P,n, reaches a maximum (about 3 dB at 10-mW input in the present case), and then decreases for further increase in P,n. The gain expansion at low power levels can be understood from the fact that the device is nearly linear for small signals; the nonlinearity, and hence the harmonic generation, becomes significant only as the signal level becomes large. For very large signals, the output of the device is saturated so that a gain compression occurs.
IV.
CONCLUSIONS
The multiplication gain of the FET frequency doubler is strongly dependent upon the choice of dc bias voltages. tions is that the wave must pass from an open-waveguiding structure to a closed one, and vice versa, with the field configuration undergoing a complete metamorphosis through the transition region. In this paper, we report the results of an experimental study of several transitions on the basis of the reflected power and insertion loss for these transitions.
The dielectric guide used was the homogeneous inverted strip guide, whose cross section is shown in Fig. 1 .
II.
DETAILS OF THE STUDY
Two types of transitions were studied: 1) a direct metal to dielectric guide transition, depicted in Fig. 2, and On the basis of these experiments, it was found that the reflection phenomenon in the transition occurs chiefly at two points: (i) at the junction of the metal waveguide and the lower dielectric strip; and (ii) between the lower strip and the top plate of the homogeneous inverted strip guide. The first type of reflection loss can be minimized by inserting an optimum length of taper of the lower strip into the metal waveguide, such that the lower strip is closely matched to the metal guide. The results of the experiments for the determination of the optimum length have been tabulated in Table I , where I; is equal to the optimum value of the inserted length IL, as shown in Fig. 2 . In these measurements, the reflected power was at least 8 dB down as compared to the incident power.
Minimization. of the second type of reflection loss can be achieved by using a hom-t~e feed, as in transitions T-2A and T-2B. Here the tapered top plate was inserted into the horn and the length inserted was adjusted to an optimum value, such that a minimum insertion loss was obtained. A horn-type feed was also instrumental in decreasing considerably the power radiated at the junction by about~dB.
